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T{PE RYN-111 CARBON-PILE AT.QATIC VOLTAGE
REGULATOR ASSEEBLY ND MAINTENANCE INSTRUCTIOLS

1. Desisn,

Carbon-pile voltage regulators dercetly affect the cxcitation
of the machino under thoir oontrole. The centrol and moaswrencnt
ciroult confilsting of the regulator ccil end an auxiliary type
vS (BC)~240 resistor is cannected to the genorator terminals.

The oardon fhca.taﬁ consisting of two oxr four piles made up of
¢hin carbon warzcss 1s oonnected in series into the excitatien -
oircuit of th¢ rinhing under control. The ohnic resistance of
the carbon piles deorcases with the growth of pressure cn them,
‘ The derign of the voltage regulator is shown in Fig. l.

The frrce with whioch the eleotris magnet attracts tle
armature 4) grows with the increase of voltage on the generator
torninais, Tho foroe of balance ooil (9) acts countci to the
eleotromagnotic effort and to the raaction of the cairdon plle,

At tlhe given voltage those forces are mutually_bainnced regoerdless
‘of the position of the armature. Vhen the voltage grows, tle
j1noruasing electronmagnetic force attracts the armature thcreby
reduoing the pressure on the ocarton piles. The resistance of the
carbon rheostﬁt incrcqscs,and,the oxoitation current diminispcs
Zuutil the oquilibrium.of foroes acting on the armaturc is ;estorcc.
.‘If the veltage on tho terminals decreases, the force of the balanco
Zocil pravails. The pressure on the cardon piles increases and

jthe resistance falls, the exoitation current mounting until
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|equiliti >f Torces is rogained, This indicates resovery of

| pre-set voltage.

22¢ load of tke sarbon rheostat (ocounted in watts) shovld

; nover cxcced the values allowed for the given type and written

on &its namo-plate, When beated for prolonged periods to tenmpe-
rnturgs above normal the carbon piles gradually oxidi~: end
208y '

Voltage regulators give satisfactory performance in rough
sex conditions. The moveble inner parts nced not be seoured
ering transportation,

In devicesa sudbject to lurching and rolling it is botter to
mount the rogulator 8o that the planc of its base plate should

ctand perpendiocular to the Jurch and rolling oxis. When installing

tke untt, sco that the plate should not warp and if necessary
level it by ploocing washers under its supports,
11, . Connection

Leoc o3 oopneoting the regulator remove the seal, inspeot

the reguiater and replace all washers oracked during trans-

portation. Tho spare washer should be inserted in the btranoi -.-

whickh the defootive one was reroved, Replace the washers afves
loosening the oarbon piles (with the armature in its lower
posltion) haying previously romoved ona of the insulating bars

(14, Fié. 1). Baving replaced the defeotive washers, oheck the

rosistance of tho oaybon resistor according to tho values given

51
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tlo nocmo-plate Yor the rheostat in cold cenditlon, Keasure

th.c resistance by neans of an amneter and voltmeter, connecting
a kigh ohmio  veltmeter in parallel to tke rheostat at the
current inteasity of 0.1 empere and with cold oarbon piles. nftc:

that the~regulator pay be put into operation,

Pig. 2 shows the principal diagran of connection betvecn
the regulotor and the d,o0.generator. '
v During autozatio regulation the shunt rhoeostat in series
with the oardon piles nust be shertened. The stunt rheoctat is
introducad>only when thé regulator is defcctive or being tested.
gulater performance is tested as follows. ‘

Set the genorator running free so that the srmature sheuld
be draﬁn approxinately up to the horizontal lever pasition,'
maintaining the voltage at almost given value, Then graduvally

introduce the resistance of the shunt rheostat, watehing the

voltmeter and the position of the armature. During the dovmward
{and upwmrd novezent of the armatura the generator volt&ge should
reoain almost stable. Regulator performance is cOﬂuidered
iButisfactary, 37 the stabllized voltage during the wh lc nevenent
of the crmaturc does not deoline from the mean value moro than
X 22 (not counting thke intermadiato pe;iod).

‘If, during the armaturo's.slow upward movement the voltage
A8 low, and during attraction high, it indicates rubbing. In
fuoh cases the rggulatqr should be ohecked accoxding to directions

hivcn in paxrt IV.
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If the voltage lcevel maintafned by the regulator alters
totl: during armeturo attruoction and relecas, the rcgulatgr should
be adjusted ncovording to the desoription given in part V.

If with tho armature fully attracted the generator veltage
35 higher than required, 1t ~, -ns that the maxinun resiatanoo
of the carbon pile 1s insuffiodent, The remedy in such oasas
is cither to introduoe an additional resistance In series with
tho oarben piles or to okooss a regulator with a higher maxinun
resistonce,

I7 ondexr high loads, with the afmaturo occupying its upper
rosition, the voltage Yalls, 1t is a sign that teo much resistance
has becn,intrcducgd in the oxcitation circuit, or the regulcator
is wrongly chosen.

To cut off tho recgulator introduce a shunt rheostat and
shorten the loads brought ocut to the oarben piles of the autematic
regulator, '

IIT., Voltage Adfustment

The voltage valve maintained by the regulator, depends on

tte tension of kalance spring 9 (Fige 1), and the valve of the

additional resistanos introduvoed in the control coil circuit,
The yoltage setting is adjusted by altering the value of
"the additfonal resistanoce (adJusgmont'rheostat VS~240) included
"in the rcgulator oontrol circuit. '
To inoroase generator voltage setting it 1s necessary to
inorease additional resistance VS-240. By altering the additionul

\
v
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ropictonoe it is possidble to adjust d,0,gencrator output
veltage within the linits of 90-110% of the rated value glven

on the regulator pame plate,

IV, Inspeotion and Repair

Inspoct the _xéaulatnr hofore conneccting, espeolally
having noticed a defeot or after long sexvice (about 1000 hours)
or prolonged oonaer7atio:. Regulators should not te stored in
dusty or danp rooms.

The cardon piles should be undamaged and of apyroximately
cqual_height. The rod should press on &ll piles with equal
forco. When the armaturo of the eleotromagnet 1s fully lovered
vthe carbon washers mu;t be relaxed; when 1t is raised they nuat
e oonsidbrably tightened, Béch pile 15 under a pressure of
apprcximately ong kilsgron.

Tho flexible conduotorsVcoﬁneééiééwfhe terninals with the
silver washers inserted in the piles, oust not touch tke
suprorting bars and nust ot be under tension, otherxwise, when
the carbon plle is relaxed the silver washers will shift ond

kinder ;11 relaxation.

=.. armature should not touch the magnetlo conductor.
:;0 air olearances should be equal,
The effect ©f parasitic friotion in any of the rubbing
parts of the rcgulator on the work of the latter may be judsed
fron ?he diversion of the generator voltage from the pre-sct

value.

a7
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To avoild mnneoessary friotion ond worping, do not disassemdble
the regulator. ¥hon inspeoting fixation pay attention to tre
tichtness of screw, gspecially those of the plate springs.

:Bcfore replagiag thoe carbon washers remove one of the insulating

‘bars 14 (Fig.1).

V. Adjustnent

The regulator will Lecp the predetermined voltage normally
stable in all generator operating conditiona 1f the foroe
attracting the arnmature together with the force of reaction
of the carbon pile equal the force of balance spring 9 (Tis:1)
ir 211 armature positions from extreme upper to lower (L.c. at
the alteration of carbon resistance from maximun to minimum).
This is achieved by adjustment which is done at the plant-

rroducer, Here are the mein methrods of adJusthnt.

a) Tichienips.ef.garban.pides

Correct tightness of carbon piles 2 (Fig.l) ic checked

by the rcgulator characteristio chart (see part II), If during
the first half of the armaturets downward movement, the tension

of the talanoce spring is equilibrated at the given velinge

;(i.e. thg regulator maintains correct voltuge) but during further
Earmztsra movement oquilibt;om 13 achieved with greater voltage
f(Which 1s the groater, the nearer the armature is to its lower
position), it means the pilos are not tight enough. The oarbon
piles may loosen after prolonged servioce so that minimum carbon

resistanco increoases.

50X1-HU

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3



Y »

50X1-HUM

-7 -

If with the armature in its upper position, equilibriun
is attained at low vol;ages, it mouns that the carbon ypiies
are wishtened too nmugh,

The tightnoss cf the carbon plles 1s adjusted by nuis
{12, Fig.l) whioch axs turnod by moans of an 8 mm spanncr.

b} pdiuatpont.ef. tha.bolenee.2prdnct.
Balance spring 9 (Fig.l) opposes armature attraction.
If during the latter oquilibrium is attained with graduvally

dncreasing woltages, the aotion of tho spring must aoccordingly

! be weakencd by shifting the end of the spring towaxrds the core

vith the help of nuts 13 (Fig.l), the tension cf the sprirg
boing somowhat relaxed by tho samo nuts.

1f during armature attraction equilidrivn 1s attalned with
gradually dropping voltages, the aotion of the spring must be
reinforoed by shifting the end of the epring away fronm the ccre
aftor which the tenoion of the spring slightly inoraasess

I ordinary operational oconditions it is difficult to
adjest the balanoe spring properlys Thorefgre such adjustoent
should only be oarried out under emergenoy. This work slould
be assigned to highly skilled personnel and oarried out very

oarefully.
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Part I
GENERAL

D.C. electric wachioes of the PN-10 type can operate both
8s motorsﬂund as generators. The electric machines of this
type are splasbproof.

Electric notors are desigoed for long periods of opera=-
tion.

The norzal rotation of the electric rachines is counter-
clockvilse (left), viesiny froc the drive end.

According to the connection diagram showo 1o Fig. 2, the
leads of the zotor windings are brought out to the terzioal
panel with the following designationss

1. Arosture wisding Jal /A1/ - Ja2 /R2/

2. Shuot wisding sn1/T1/ - sh /02/

3, Series winding st /Ci/ - g2 fC/

4, Cozzutating poles winding D1 - D2

The machine overall dicensions sre given in Fig. 4.

Part II
DESCRIPTION

The electric nachine of the FN-10 type consists of the
followlag assexblies (Fig. 1).

- Ae Mapnetic Systenm

The maogoetic system coasists of the followiog partss
steel frame (cast or welded) 25 with lifting eye 224 waln pole,

50X1-HUM
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conalsting of core 20 and winding 19y commutating pole, coosist-
iog of core 23 with winding 24. The main pole core is madggo.i -
1 wn sheet stesl. The cormutating pole core is made of solid
steel.

The magnetic syster of the IN-10 type machines has two

zaio and one comcutating polea.

B, Arzature apnd Cerrutater

The machine armature cossists of a stack. of lazinated iron
21, coczutator 14, fan 27 asd shaft 32 ooto which bearings 3
%ith casings € and 29 sre fitted.

The cachines of the FN-10 tjpe bave & drop - ipn arzature
xinding. L : It i3 assermbled
in half—closedvgrcoves and fusteped by wedses and by wire
beodages at head parts.

In the rachines of the Pii~5 - PN~85 types the arﬁature
stsck is pressed between two clarp ricgs 18.

Cozzutator 14 is rade of electrolytic copper -bars with
cica insulation. It 13 tightly pressed on bushibg 15 between

cone riogs 9 and fitted onto a shaft.

C. Rocker and 7rush Holderg

Brush rocker is a split riog 8 with lugs for fastening
Pins 11 or brackets oo which are mounted brush holders 13 with

carbon brushes. The brudfi 3¢liders mre adjusted so that the

50X1-HUM
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spuciog betuesn the brush holder and the corzutator is 2-3 zoe

éingle row ball beariogs 3 identical oo both shaft ends
are uéed in the wachines of the FN-1D type,

?be beurings are inserted into cusiogs 6 and 29 und closed
by caps 4 and 31. The casings are fustescd to housings 10 znd
26 by bolts through face washers 5 and 30.

H

Es Beariox Housinecs

|
The bearisg housings are rade of stcel. The cocrutator ecd
housiog has windows for inspection and raiotensnce of the
corcutator and brush assezbly. |

The housior is covered with a soLcalled rcover-baod® (1)
cade of & steel sheet perforatéd for;air ~irculation. Felt 12
ia r:veted to the cover band for better packing. Locsted above-
the perforution are peaks 35 desigoed to protuct the commutator
aod brush assecbly agalost verticslly fullipg dreps of water
when the motor 1s pitched at 450 to the vertical lips.

The cover band may be turned around the housing
circunference g0 that the windoué Sf the cover bund are brought
4o line with thoge of the housiagy this provides frep access
to the comrutator and brush assezbly.

The lower part of the housing has a windou (or air cooliag
protected by a perforatad cover. At the drive eod the sides of

the housing huve windows coverad with perforated iron for ocutlet

50X1-HUM
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¢i heated alr. Peoks are located above the perforation.

At the comxutstor -end the housing has packed inspection
windows, at the drive end the housing is blind.

The housipgs have holes for lubriceting the bearings.

Normally the holes eare closed by caps 7 and 28.

P. Tercinal 2ox

Usually the terwmioal box is zounted on the left side

of the frame, viewing froc the drive end. The box houses
tao double capacitors 36 and torciosl panel 37 with

tercinals 38. A machine coonectlon diugrac. is attached to

the ipside of 1id 39.

G Ventilation

¥or cooling the rachioe centritugal fan 27 is gounted

» on tre shaft consisting of a disc snd 4 ring with icpellers
rivets. ~adially between them.

;hep the arrcature rotates the fan sucks ip the cooling

air through the coccutator end. The alr stroanlines the

cotzutator, brush assemblys arcature, pole ccll. surraces

! and, wheo heated, 1is dischargzed from the cachine. »
; Haterbrcof machines are coolad by gurface heat loss.
1

H. Ingulation
’ The winding insulstion of the electric maghines ig nade

of usterproof {nsulating materinls and is imprezpated by

50X1-HUM
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special varnishes.

¥~ Frace Groundiog
The frace of the electric rachices is grounded by reans
of pin 34 (fixed co the ribs or on the feet of tha rachine)

to which a crousdiss conductor 1s sccured. A

. Trotection frox 2sdio Inrerrerence

Frotzcticn Zrom rsdlo interference is schieved by
capacitors 36. Ihe frace has special screws 33 for grounding

the lead screco.

4. Genaral Supervisidn

1. See tkat the cachine aﬁd the roon are kept clean and
that thrse are po foreigo things op and ioside the Quchine.

2. See that the uachime does pot vibrate, that the lids
cover bupds, shutters, etc. are properly secured.

3. 3ee that the load and temperature do oot exceed the
rated values.

4. Check the value of the ipsulatioo resistance with

" rTespect. to the frame.

5. See that the zachivs ks greunded guecuralye

50X1-HUM
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B. Preparation for Startinz

afore startiog the machipe after assenbly or a long
stand-still periods

1. Check the conoection of the electric drive elesuents
according to the diagracg

2. Remove dust, dirt.and forsisn things froc the outer
parts of the nachine, blow it by dry compressed air (with
pressure pot exceeding 2 atmospheres), or by hand operated
selleuws. Check the beariog lubricatiag greasé. 3ee that the
corcututor is clesn and ip good repairg

3. Check the pressure of the brushes and their contact
ziph the surtuce of the comrutator (collector rings) and sce
that the brush leuds sre fastened serurely. Chock the spacicg
uader e¢ach pole with a clearance gauge an& cocpure it with
‘the ruted data; correct the faults, if any;

4, 3ec that the leads are coonocted according to the

' idiugrwu and the supply voltage correspoods to thst indicated .

.00 the pace plute. Check with a 50OV megohrrster the insula-
tionvrcntacuncc with reaspect to the frace.

The cuchioe should pot be started with the ‘insulation
.resistance beio@ 0.1 zegohn (the norcul rnaiscancq should not

Tull below 0.5. megohm)e

C. Starting ond Stoppios the Geperator

To start the senénator do the followlng:

1. Check the readineas of the_circqlt (all switches cut

50X1-HUM
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out, the distribution apparatus in good repair, the exciting
circuit shupt rcgulutor set at the ainiien voltage);

2. let the generuator }cach its rated speed;

3. Cut in tho e;clcins circuit kpire shitc“, and by
weans 01 8 shunt rebulator set the geoerutor voltage at the
rated vulue

4. Cut ip the zain suitch at the rinicus ioad and
gradually increase the generator load;

5. Ip cuse of derects the geperutor -should be stopped,
the dertcts located and corrected.

To stop the generator do the follo.ingt

1. tinicize the generator load by reducing the geoerator
volisge by ueans of a shunt’regulator;

2. Cut out the main switch snd sto? the generator.

Ds_startini and 3topring the Slectric loter

2ofore starting the electric motor check the readiness
9of the mechanlsm (see part III, sectioa 3), munuall, turn ‘be
arzature by the ccupliog, then cosoect the electric notor to
the supply system and when using:

1. A startisg rbeostat -~ szmoothly,without jerking and
without halting at internediate positiops turn ﬁhe rheostat
handi.heel froz the extrece left position “Off";“:ﬁnmueﬂo"/
to the extrele right "0o" /"BxmoueHo"™/ aod theo turn the
handvheel of the speed governor, if -vailable, in the direc-

\
- “» N - B

.-
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tion indlcating "Hicher speod” /"Hume"/ until the speed
reaches the reqéred value;

2. 4 startiog - and - regulating rheogtat = swoothly,
without Jerks turp the hsndwheel olockwise as fsr as the
"Regulation” /"Ferymuposka”/ position and theo further in
the same dlroction until the speed of the electric notor
reaches the required value;

’ 3.,é ‘control post - turp the handle to the extreme posi~
tion;

&4 A cozz and - cootroller -~ turp the hanavheel to the
eitre:c Position of the controller;

5. i nagoetic starter - press ‘the "3tart" /"nycxmbutton-

To stop the electric Lotqp'when usiag:

1e A.starting rheoatut and speed governor - slowly,
“ithout Jerks turn the sovernor hapduheel counter -élookwiaa as

- fan as 1t w111 ro.snd quickly turninb the hand: heel oo the
; starting rheogtat return the ¢ootact brush to the extremg
lelt "Qrf" position;A .

2. A atattinc;and-regdlattnu rheostat - turn the hand-
wheel to the extreme lexc nOri® position, slo :1y along the
reculatiog section and quchly alons the starting section or
the rheostat;

3. A control post - return the handle to the zero P°$1‘
“tiong '

4, A comuisd-controller - turn the handuheel or return

the hundle. of ‘the comusnd-contioller to the zero position ¢

A
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5. A mazoetic starter - press the "Stop™ button. After
stopplog the electric motor see that it is ready for

izmediuteistarclngn

Z.lialpteoance io Operaticon

For norcal operation of the cachine strictly observe tha
iastructions given 4o part III, sectien A.

Not less thao once a week carry out the instructions
given in paragraph 2, section B, part IIT. Sver; electric
nachige ras a log for fillliog in all ioforcation relevaot to

its operation.

F. }sintenance durins Short Tice Stand»Still

During short tice stund-still the electric rachine
. should be periodically iospacted:
1. “ake sure that the inside and outside of the rachine.
. are pot dacp gnd are free éf dirt, oil, and foreizon m tter;
2. Blow the rachine by dry compressed air or by a hand
bellois; ' ‘
3..Cbeck the copdition of the wire contacts, cornutator,
brushes aod brush holders, tbe setting of the rocker by the
plant wark;
‘ &4, hhasurebthe insulation registance.

50X1-HUM
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Gs ! niotennnce durins loog: Time Stand-Still

v 4. iske an interpsl and external ibspection of the
wachine and correct all the defects round.
2. 3low the néchine =nd wipe thke brush holders, com-
_mutator and collector riogs witk ocottun rags.
3. Jrap the cozmutator im a 0.1 - 0.3 £& preusboard.
4. Insert the csrbon brushes imto the brush holders.
i 5. Clean the surrface of the riogs with cotton cloth
) Soaked in petrol, wipe them, coat =ith colour varanish using

e soft brush sod Ary thew Tor 20 cioutes at 15°-20°C.

P
e
i

6. 1o prevent dust dron penetratiog inside the machine
ﬁigbcly close the iospectico covers above the comsutator, put:
% pressboard or cible paper both uoder the cozcutator housipg
icover band snd the protecting screens of the housing at the
‘drive end sod seal up cheerntilatiob screens with cable
paper at the face énd of tﬁe conzu:dtor housinz. Joat the

pume plute with technicol ‘vsseline and cover it +:1th paper.

i, Dryine_the_Electric fachine

Dryiné:by hot pir is dobe vhep the resistance of aoy
circuit of the cachine is below Q0.1 megobh. Durinz the process
of dryiny the windows io the housings should be open. The
insulation rcsistunce is neasured with o cecohometer, the
témperubure of tho srmature and the excitiog coils vith a
"thermometer, the mercury ball of vhigh 18 qupped in foll an?

covered with cotton wool or felt} -

50X1-HUM

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3



Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3

N

50X1-HUM

-1 -

During the first 2-3 hours the texperature of the
windincs should not rise above '5o°c. and after 6-2 hours of
drying - ubove +720%,

Durinz the process of drying the insulation resistance

: first begins to drop due to the evaporation of moisture from

. the machine, theo it bogins to increase and finally becoces

constant or incresses inconsiderably. Do aut stop drying if

' the insulation resistunce contioues to £3ll.

Then the insulation resistsnce value hecuces coostant

. the drying should be coctisued for asother 4-5>huurs,and it

. sfter thut the insulation resistance vuries but slizhtly the

process of drying cay be counsidered corpleted.

resistunce i1s .gu:l to or ubovy 0.1 refohu. During the:

process of dryiny the hcusiog windows should be opco. For

zore intemsive evacuxztion of humid air the machine should bde

. rotzted or a separatc Yan installed to blow the mackipe

" fraze.

shen dryrioy by outside source of current supply cut ogt
the arrature circuit, spcﬁrely ground the frace and consect ’
the excitiny wiading to the supply s&sten. ’

Th~ voltage in the exciting windipng is sdjusted im such
a way thut the duration of the drylng process and the naximua
allowadble temperaturés are the sare ss whep dryirg by hot
air. . .
‘ The maxipum tenporature of.§E§ wipdings should not

iDecIassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3
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exceed +70°C.

when the drying is done with the cachipe rotatinz the
latter should be periodically stopped to neasure the
tezperature und the imsulation resistance of the windiogse

Ao ionconsiderable further ibcrease oy the winding
iosulation resistance will indicate tkat thé drying process
should be stopped.

If dryieg by the exciting current does ot raise the

insulution resistunce to the allowable. vslue (oot below .

0.5 megohn) the drying cun be continued by passiog the
current throuzh o series resistor ioto the srouture circuds
3ee. that the currcnf dous not exseed S0-60 per ceat of the

© rated vslus. In this case the exeiticg winding ie cut out.

The process oi drying is coptrolled as indicated above.

hen drylog by short circult current the srnature 18
:hortéd through the coils 5{ the coc.utatini polese Zte fra-e
.Of the rachine is securely trounded';nd the seriea»winding
is cut out.

The caxizus reaistsace 16 the shunt windiog is ad305te§
by turning the hundvheel of the field Tegulator. The field
current is adjusted by turning the rejulator haoduheel in the
dircction of resistance reduction. -hen biing dried the
muchipe should not spark and the short circuit curreot should
Lot exceed the rated value!d

The duration of drylog and maxinum allawible tappliratwrss

' ure the same as when drying by hp§_ain. -
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1. Mailntcenunce of 3oparate lachine Units

Geveral Rules
1._Conzugator

Noraally the comrutator should haya a clossy surface
without scratches and burned spots. ‘

During long periods of opefation unéer load, when there
is no sparking, a thin 1irc crust is forced on the comnutetor
suriace ahich protects the corrutator frox attritioo. This )
crust should be preserved, therefore griuditg the conautator
suriace with slass paper i prokibitcd. The grinding of the

3 coxzzutator and collector rings is done only in case risgs,
rough or burned spots uappear on their surfaces. The grindiog
of the ruchioe in operation should be done only by No. O
slass paver slirhtly greased with vaseline.

The methods and procadure of cociutator caintensnce are
civen in Fig. 3, however, it should be boroe in cind that
vhen the comuutstor is ground, grooved or turned the frent
part'of the arcature wisding should be papered ub to the
bauduges sod the comzututor risers, down to the dottou to
prevent the filinge and coﬁpér dust.froa pénetratin; inside
the urouture. ‘

when turning the arcature, beariogs should bs placed in
the lafho supports, but sot turned with the arwsturc

- besivings cla.ped between the ceptres.

After cachinieg blovw the commutator and colléctor

\
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riogs by dry conpressed alr. .
2. rushes_
Tho brushes should cootact the covLufator and collector
rincs with their entire working surface, which should be glosay
Brush pressure oo the comzutator and rollector rings is
checked with a iypacometer and should be uhout 0.15 - 0.20 kg
[3-u
~he cleararce betwocn the carbon brdch and the brush>
holder sleeve should pot exceed 0.2 zr. 3rushes worn down to
20z0 in length snd accidentally dacaged brushes should be
! replaced by spsre ones of the sane type only.
. The brushes are ground io by reans of a strip of No. O and
. 00 glass paper wound around the cozcutator (the atrip’uiifh i:
' equal to the cormutator lesgth). The Ptrip ends are overlappe
in the dircction of the gorsal rotation of th. ;&chine.

The brushes are ground in by uanually turpiog the arza-
ture in the directioo.of its norcal rotation until thelr sur-
Tace .os the sorcutator suriacc. )
e a:izéiiitii fi:h woery Jnd narbocundun paper 18 prohi§1Ced.
since ecery gralas eat’ ‘ioto th@ br shes and scrateh the cob—

) Lay ¢ausé. sparhins

Utab:j;e:hir?ndi:g io the b #%EJ the comoutator, co;li:tor
riogs acd trush holders aro clidned. of carbon dust'ﬁn b‘;wxn
eotire machine is blown with dry‘cOﬂpregs:d air. Vheo IS
see thut dust does pot getb inside the rachine. Lecsor

After replacing dbrughes oo thu Fo:zutatrr or col(:;4 .
rings grind thex to the cotamutator at a rgduced 1oa‘los_y'

4/3 of the rated load) until their surfaces becorc £108S

3. Rearings
The bearings of the splas hproof zuchines fhouldsgo; be
heated above +70% and of tho waternroof type above + bpa;inus~ =
During the nperdtion of the machibe,theinaise of theloua B
zhould be even. If the bearing: overheats or nakes &

50X1-HUM
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uneves Dboise that becomes a whistle, koock, ete, it should
be cxaudned. '

Io cuse craclks, ubnaves wear or other defects are noticed
oo the surface of the balls or rings, the bearipgs should-be
‘replaced b spare ones of the saze nunbers

 The dcfective besring is recoved froo the shaft when cold
by ceans of a straiser after the arcature has been recoved.

After preliuinury acatine up to +60° =§0°7 10 an cil
bath the spare bearing is wusbed iao petrol asd Titued ooto
the chaft. )

The bésring is fittcd onto the shaft by Lwvans of a tube.
Type 1-13 copalstent grease ic rilled up S0 2/3 o the chazber
Torced betwecn the inper und oater cspa}

*heo handlini the bearisgs carcfully prot-ct then against
dust and mol.tury us sull as sguipst heavy X00Sxs 00 tre ioper
.rings It is cJchorlcallg probibited to ano»x on thc outer
rinz of the beuring. The lubricstiof [reasc is chaoged u.utT

2,000 - 2,500 hours of operation, but mo%t less thsp opce a

Fcar.
J. Troubles and fLecedies
Poasible cauce ’____-’__Effffg________~
4. rxcessive spatking of the bruches
a) Thé brushes urc pok fArind ip the brushes apd run them
properly zround in - 4n at a low.load {=nc P?rt III,

50X1-HUM
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Possible cuuse

Reredy

b) The brushes are not
properly pressed against
the cocxututor or their
pressure is ubneven,

¢) The dbrushes are badly
worns dowp or their type
docs not zeet the.
technical requirecents,

d) The concutator is rouch,
dirty, pot round ete.

.¢) The rics butieen the
! comnutator segments
Juts out.

f) Exos ssive load,

:2) Loose rounting of the

nachine,
1) short circuit in the
commutA01nc pole winding,
1) The exciting windings are
wroogly conoecteds
J) short circuit between
the msin pole turos,

section I, paracrsph 2).
Ensure pormal brusk pressure :
(0415-0.20 kg co?) by replacing
the Lrush holders.

) Replace the brushes by new ones

of the correspooding type.

Clean or grind the cortutator .

" {see part III, section I,

paragraph 1),
[
Groove and grid thke conrutstor

Reduse the™losd

- Tighten up the bolts and outs

fixing the cachine feet.
Find the defective coil and
correct the short circult,
Conﬁect then according to the
diagran, '

Repluce the coil of the rmatn

pole.
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Fossible ceuse

Reredy

————— —-—

2. The cemcutator sverheats

is ecployed,

b) The brushes are too

(4

u

>

<

~

)
)

~

tichtly pressed sgalost
the comuutator,
The brushes sare icpro-

perly lostalled,

Repiace the brushes 0y nev ones
of the correspoading type.
Ensure porral pressure (015 =
0.20 k32 caz) by replacing the
brush holderse.

Install the brushcs properly
(see éarc I1I, zzctiocn I‘

paragraph 2).

3, The ircature Overheats

xecenzive load.
Too ﬁi;h voltage,

. R
Short circuit of ooc of
rore scctions of the
arnature wiodiogy short

circuit betwecn two com=

cutator barsy short ¢ir-

cuit of the arcature
winding through the bsp-

duges,

Reduce the ioad.

Reduce the voltasu to the rated

T wvelue,

Peplace the clectric cachine

by a spare 00¢
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Toscible cause

Remedy

4. The exciting coils overh=at

a) Short circuit betweon turng
of the shunt coils.

b) Excessivé.excitins
current caused by, a de-

fective field regulator,

‘correct the

Flod the defective coil and
replace 1t by a spare one
Check tha field regulatpr and
defect.

S5, The Electric machine does pot Rotat:

a) Open circult (fusas blown,
break 1o the armature wind-
ioz or coils),

b) Excescive startioz load,

¢) Poor contuct of the
brushes, d-~fective springs
(too loose or broken) or the
pressure device tip is not
in the correspooding groove
of the brush.

d) Ooe or more sections of
the armsture are durned,

e) The commutator risers-ane

unaoldered,

Replace the fuscs, correct the
break or replace the electric
machine by a spare one,

Reduce the load,

Correct the drush contact,
replace the deferctive brush
hol .er, adjust the pressure

device tip properly, etce

Replace the electric machine

" by a spare one,

Repait’ the armature or replace

" the electric mschiog,rm

50X1-HU
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Part 1v

INSTRUCTIC!S ON DISASSZ! BLY, ASSL) BLY, CCNSERVATION

AND DECONSIRVATION

A. Disasscrblinz the MNachine

1. Disconncct 211 the leads frorz the m.chine.
2. Relesse the shaft ends, recove the coupling or puilcy.
| 3. Remove the cover bands, cpon the 1ids ard place a
przasboard betwecn the arcature larination and the-lower poles.
4, Uoscraws the bolts at the comwutator end fixing the
bearing casing to the face washer and the btearing housing
bolts. C !
5. Rerove the besring housing at tbe coerutator end.
6. Reoove the brushes frow the Bolders, detach the cables
irow the rocler.
7+ Looseo the rocker bolt, remove the rocker, vrap the
coﬁcucator ip pressbosrd.
8. Recove the armaturc with housing from the magpetic
Iy5%m.
k 9. Rerove the housing frow the free eod of the shaft.
10. Place the armature oa & wooden besch or trestle,

suspending the fan and protectipyg it sgalost dnna;e.

B. Asscobling the lachioe

Assexbly is carried out im the order riverse to

disassembly.

50X1-HU

M

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3



e S
‘Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 :S%IQ:IRI-DIBE/?TOOZ%AOZQ?OO?ZOOM-3

- 20 -

Before assenbly make sure that all purts of the
electric machine are inp good repair and clesa; correct the
‘ defects discovered.
Preparation for starting should be carried out accord-

iog to the instructions listed in part III, sectior C.

C. Congervation

Before placing the machine in deud storage carry out

the following instructions in addition to those listed in
- part III, sectico Gi

1. Disconnec? the electric machine frou the mechanisoy

2. Covor the couplings and the free shuft onds =itk
speclal varniéh sr gun greaseg

3. Fasten tho spline io the spliQF groove at the fres
end of the shaft with a copper wire; '

4, Cover the threaded part of the free shaft end with
vazelioe, the rc:aipder of the shaft with special varanish
and serew oo the nut. Thea wrap the erd in sackcloth and
‘"also coat it with varnish. To protect tbﬂmschiue ugaingt

" dust cover it with caovas.

The.ambicnt tomperaturo.af tha storage roon should
"ot drop below +5°C with the daily varistion of +10°C so@
huzidity pot exceedipg 75 per cent.

The storage room should be free of fumes, acids and
alkeli, gasos end conl'dust. Check the machine for safe

conservaticn and correct all tde faults found:
)

50X1-HUM
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“hen the rachine igs kept in deed storage for over a

year 1% ie subject to inspection.
i

'
|
; D. Decamservation

;1 The procedure of deconservation is reverse to that of
¢oaservation. All parts covered with vaseline, gun ;reasz
and varnish should be wiped with raés soaked in petrol,
thea with dry clean cloth aad finalﬁy blovn by dry compressed
a2ir. Oil the shaft cod and the boring of the coupling hut,
fit the couplin; ooto the ghafs and:bouple the rachipn= with

v -

the mechasoisn. Repair or replace ali the defective parts
found, ‘

50X1-HUI
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Page, line  § Printed i Should read
Pe 4, 1st from

botton ’ impregnated hy. impreznated with
Pe6, 4th from

botton 045 mazohn 045 megohm
v. 9, 6th and by 2 hand by hand

5th from- bollows bellows

bottom
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MAINTENANCE RULES
FOR AUTOMATIC STARTER KP I -J|
GENERAL
The automatio starter XP I-J] is desigred for renodo
starting, underload-overload protecticn of shunt-wound and

?cmpound—uound wotors, for driving various supply units,
! The remote ocontrol of the sturter is effected with push
buttons, Por nmore reliable operation the starter 1s.rrov1ded
vith & hand-operated energency drive,

The following technical data of the starter are giver
on the name-plate g .
: I. Type

?. Working voltage

3¢ Rated zotor ourrent intensity

4+ Starting resistance valus in okrs

Se Motor starting load with respsot to rated
v 6a Type of unit and motor oapacity for whioh the
i startor is designed
i 7« No. of the windirg data of rgsiatérs and coils,

Control

AN 1 o

The automatio starter KR I-fl s decigned only to start
;and stop tho gotors,
The systom oporates in tho following way (see diagron I)

Upon pressing the "start® Ydutton the acceleration

ot sttt o

contzotor shunt coil kYA oircuit oleses, The aoceleration

icontnutor KY operates breakins-its mudn contact ahd olosing

(RIS

N\
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[N

JAts retainirg - oortact, Through the closed rotainirpg—contact
tKV' the voltage 1s irrressed upon the coil o:f 1ine ocontactor KJI.
{ The contactor XJ operates olosing with its main contuct
ifhe shunt winding apg the motor armature circuits. The ourrent
#tarts to pass through the arzature, The current is linited by
ﬁho starting resistor [IC 4n the armaturs eircuit, When the'
;:ontaotor o) 4 Operates, its nornally closed retaining ogntidct
opexns, '

The retainirg contuct o) c¢pexs after the main contact begins
©lose, At the Same time the circuit of the‘shunt viinding z¥n
opens and the acceleration c§ntnctor 18 maintained in the
workins position by the serdes coil ¥We serles—oonrected into
the'notur armature circuit,

The motor begins to accelerate producing back 8lectremetive
‘force which>iéddcés ths current in the arzature,cifcuit. Yhen
the current drops to the acceleration contector setting current,
gthe Series coil K¢ roleases its armature the main contoct or
5contactor K ¢loses and siunts the starting resistor HC.-By
“th2s time the zotor attains itg rated speed,

QCOntactor Kl remains oyt in for the entyre period of motqr
éoperation yrrovided the voltuge irmprossed upen its oodl 4s
fsufricient.

! The "startn button should be kept pressed for I-2 sesonds
funtil the XX mein 'contact 010505,

§ © To stop the motor push the "stop" button, At this noment
gcontactor kT 1s cut off thus brenking the motor c!rcuitf

'
\
¥

c—— -

: - 6A029700720001-3
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Woen band-operated the ‘starter handvheosld should be Eurned
olookwise from the "stop" to the "start® position halting in
}he intermediate positlon for 4~5 seconds.

; To stop the motor, quickly turn the handwhesl to the
i'atop" position cn tke scals.

H

Underload Protection

Underload protection of the motor is provided by contactor
x1 ., When the voltage dropc to 2585 per cent of the rated
valus the contactor opené and breaks tho motor circuit.

Eand—operated (emergercy) control has no underload
frotecticn.

Overload Protection

Ovexrload protectionAis atforded by overlozd reiuy P, The
xcliy coil is connected into the circuit of the motor armature,
¥hen the current intensity in the motor arnmature oircuit exceeds
its rating the relﬁy armpature 1s attractedes Its cortacts epen
the coil circuit of contactor KX and out off the motor from

the mains. The current intensity at which the relay 1s gud -
off 18 given on its soale.
;
Temperatures
The automatio eti&ter KP I-Jl 4s not designed for frequent
fstartings. The starting resistor as far as heating is concersed

fin so rated that it ocan stand five startings of the electric

3
ﬂ;motor during five ninutes proyided the voltage in the circuit

%13 noranl and the duratiom >t one starting oycle is one minute.

\

50X1-HUM
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b At

Bosides,the starter oan stand startings of the eleotric motor
s

Tegularly repoated overy five minutes. Under suoh conditions
vthe stabilized overheoting of the starting resistor does not

‘excead 300° C, cnd the overhenting of the casing, s0° c.
é Maintenance Rules

i .

{ Yaulless. operution of the starter depends not only on

¥

9orzect hondling.dbut also on proper observence of the mainton-
?nce rulss, The starter must be inespected regularly and, at
?ny rote, at least once a month. The inspecticn 1s possidle

énly after 3

% 8) the feeder cable voltage is cut off;

g b) the cover and the side frame arc renoved;

E 0) the leads aro discomnected from the starter.

g To remove the cover and the sids franme of the starter

ﬁnsornw nuts fixing the covers Do not remove the otarter

#andvheel as it does rnot binder Cisassenbly of the oasing,

The spring pressure should not be changed without necessity
as it is adjusted ot the plant-producer. The change of the

Qpring pressure oan result in inmproper work of the contacts and
bond operated (emsrgency) control.

} During the inspaction the following measures sgould ve

éaken s

é Hond-operated and contactor control~board.

| Wige dust and dirt fros both sides of the boards

% The fixed contacts and contoqt brush should be olsaned

5

50X1-HUM
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?y a barotte file 3if oxide, oockexels ér beads appeared. dhen
bleaning try to prescrve a regular shepe of the.cont&ot
!Sur!ace approximating its original ghepe . After the_gontacts
knd the bruch are oleaned and the latter is instelled in 1its
Blnoe test 1ts pressure on the fixed contccts. This pressure
‘should be withir the limits indicated iz table I.

Vhen the spring pressure largely differs from the toble
daté and adjustment of the given spring 15 impossible, replace
the spring by a spare ond. ' '

‘ Check the tighterning ot'the ¢lamp screws and contact
connections and, 1f loose, tighten the nuts.

If the contact-surfacos of nutc or waghers are oxidized,
disassenbla the olanp screw, clean the oxidized surfaces with
a baratte file, wipe them dry and then reassenble the clanp

in the same order.

Contactor Bl  and XY and Relay PM

Inspect the contacts and, if oxide or beads aro found,
clean them with a barette file. When oleaning try to presorvo
the originnl shape of the contacts and to provide their
contact along their entire  width (at least 75 per cent of
it). The contnctorrutdinidg oontacts and those oif the overload
reluy should not be cleansds If burned or sooted wipe then
clezn with & rag slightly sonked in bensfng,

If the contacts are so strongly burned that the clearance

50X1-HUM
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?A' b?tunen the moving contact and its support (Fig.2) is
narrover than that indicated in table I,the contucts should be
geplaced.

Tho contoots should always be dry,their oiling i3
;orbidden.
i After cleaning or roplacing the contaots adjust the pressure
between them to bring it within the limits indicated in .
}nble 1. )
% The contact pressure 1s measuwed in the following way:
} loop of thin wire or strong thread is put on the moving
;ontact as closs as possidble to where it touches the fixel
;ontuct. A s3ip of thin tissue paper is insertsd between the
;oving contact and its zupport. Then the loop ic hooked to a
%Jnamometer, and, pulling the dynacometar with one hand and
;he paper (slightly) with the other, note the reading of the
%ynaﬁometer at t° moment the paper 1s ralqased and begins to
;6ve treely (Figed).
é Inspaction, cleaning and rcplacement of the contacts
';hould bo performed without removing the contactor arpature
;nd without altering the setting of the disoonnecting spring.
§ Inspect the place of contact of the contactor armature

End core, remove all dirt and rust and thon wipe it with a rog

_ vith a thin loyer of non-acid vaseline. -

1
3
t

;:1seu to recove the srmature,to roplaco, for g;umpla,the

In ocse the disconnecting spring slackens or if a nsoessity

50X1-HUM
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sucking codl,the apparatus should be adjusteé in tho Zollowing

vay §
&/ Overload Relay Adjustnent

Connect the rslcy coil to the mains or o generator
vié & separate rheostat and, with its help, set the ourrent
in%ensity necessory for the relay to trips. Then adjust the
dléoonnocting spring in such a way that the Trelay armature is
attracted ot the specificd ourrant. The'oporation of the reloy
Vith the spring so adjusted should be ¢osted by I0-20 fold
a\. Stehings. /

b) Contaotor ¥l Adjustment

-_-_....__...}.._._..

Shunt the XV, retoining contugt and connsct a sourcs of

e s .

:egulated voltage to ‘terminals 16 ébd S« Adjust the disoonnecting
sprinb of cohtactor Eﬂ in such a vay that the contactor trips
ut 50-60 per cent of the rated volt_ge. Then conncct the source
of voltage to terminals 16 and IO (upper terminal of aoonomiycr
~-c:s:....‘l:ar) and, having raised the voltege to the upper. linit
(oorresponding to the wcrking conditions cf the storter),press

5y hand the contactor armature to the oore. Then remove the

hﬂnd and, slowly ‘onering the voltage, determine the voltage

nt waich the contactor armature 1s released.

f This voltage should be ebout 25-26 per cent of the rated.
?hen disassembling tho contactor see that the non-magnetic
;aoho? 18 installed in its place.

E AdJust the rotaining contcct KX in suwoh a way that it . -
iripa after the olosing of tho K1 nelir oontadt., .

50X1-HUM
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Adjustment oompleted, removo tha Jumper shunting the v
retaining content.

0) Contactor X¥ Adjustment

- s . . e e - o e v e e

Conncct a series coll) via the scporate rhzgstot to the
nains or to a gencrotor and, with 4ts help, sot a definite
purrent intensity of the ocontuctors This gurrent in P I-0 *5
Ehould be equal to five xated ourrents ¢f the motor.

Preso by hand the arncture to the core cnd then remove the
hand. )
Then rapidly but smeothly rcduco the current in *ha oircuit

;f the sorios o00il until the ormaturs is releascds Tho ourrent
at whinh the armature is rcloageﬂ 13 achieved by aJJustihg

thc disconzecting springe JAfter the cpring has been adjusted
aooording to tho currcnt at vhich the contcotor makes a

rcloaac, the voltage at the ceries coil tersinals lowered and
renoved by co.ons of the rheostat. Tho adjusted voltage is
:mpraaSQd upon terminals I6 und 7 and tho closing of the
oantaotor 48 ohecked up to 70 per ocnt of the rated voltagee

If the oontaotor with tho/adjué&od aocording to the release
eurrent doos not closo the eircuit,replace tho springe

% A1l voltage valuos for olosing and epening the contarctor
;re given for a ooil opernting ot temporntures 20-25°C,
Eharofore do not kacp the coil long under ourrent, vhich
aspeoially applies to codl ®Vm.

% When ndjusting tho eontucters disoonnect the motor fronm
L]

}
the startors

50X1-HUM
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Resistor

e

vhen inspeocting tho resistor sce that the terninals on
}ha resistor elemcnts and thosc of the terminal boord connocted

}o the resistor are not loose, and in case they are, tighten

i

lhc nutse

é Sce thot there 18 no turn—to-turn short oirxcuit in the
%csiator elements, no contzet betweon non-insulcted Junction
Qircs or between them and the resistor elements nlong which
they run, and alse betwscn the wires and the rheostat bodye

: Reploce tho burned resistor eloment by ¢ spore olement
;f the same type. The clamp stirrupayon the . spare clezent should
;e placed in the scme position a3 on tha replaced element.

% Aftexr inspoeting and ropairing the stoxrter, wipe all dust
end metal filings and install the spark oxtinguisher ohanber in
ats placs. Beforo 3dnstalling the cover set the ocontoct brush
35 the oxtreme left position and put the handvheel en the cover
&n the samo position.

i In this position of -the .brush and the handvheel the cover
%an Ye cacsilly installed and the handwheel is préperly engaged
ylth the contoct brushe After installing the cover and before
iightening the nuta, sce if the handwhecl essily moves along
?ts entire werking pathe If the handwheel meves with difficulty

,#nd unovenly first do away with all displooements andnpp;y"V_ =

gfter that tighten thc nuts fixing the ocover.
1 . v .

50X1-HUM
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Table I,
Contaoctor ’ ’ Erush
g o
g = a9 Initinl
£ g 3 f‘ TO03SUre
g ] g | oW 2
2 ¥ 4 . - kg o
3 . s © ]
» - 3 Q
a B 2 o Q
o 3 °
s |z g @ )
v | dd ) P
g 135 |22 2
g5 (4R | d3 e
:XJ! 721 2;7}*055 1.5 0.II+ IO per ocut 0,6~1

bt

Ty  2.7%0.5 L5  0.364310 per oent
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Tonvertion Diagras of
| Automitis Starter I¥ 1-% ~4

Diugraa Bleaents

i N
3 L
O ol el Smpee Xame
R IRENY Ldo— Y
,Qq : "?i i xi Line contactor
: "'_" } - : kv Accelerator soatactor
Il LJ 1 Ko  |Series corl
h . K Shunt coil
| | "1 A A Xuargency starter
e I: i 'TC Starting resistor
! in ‘lu L‘L 3 l c3 Zconoz.resistor
| o . '] Ovarload relay
Rotor
L ~ P8 Zxcitation resulator
! o *atartonycx .
"| - +stope c7on | fush dutions
‘ 1 % Hd e Signalstng 3nTp
—-E—_—:[;Q_'z"_f_ -

;. The
' gorzespends to & standardy
sarking oF t_nc.ug-}aur.

LY

warking in brackets
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POWER PLANT, TYPE D-13-Vil
DESCRIPTION AND INSTRUCTIONS -
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4. GENERAL

e e et s T S—

Power plants, type D-13-VII are designed for supplying

apparatug wivh direct current of several voltages. Each power

}1Bb= gserves at one and the aums time as o source for feeding th.
anode, the grid and the filament circuits of valves.

; Power plant D-13-VII is o ope-case rmachine, consistiog
bf a d.c. driving electromotor, of a d.c. two—commutator high
}oltage anode generator (type DA-13-VII) to feed valve'anodes
;nd of a d.0. grid-filanent generator to provide high voltage
}or the grid bias and, at the same tiue, low voltage for the
?1lamenc circuit. All the threc are housed in the same cas2.
? The geperators and the motor‘of the power plant have
?udependent magnetic systems nounted in a counon case. The
eracurea are fitted oo a comeon shaft.

i Ratings of geaerators of all power plants ere the same.
iower hlants differ only in the driving electrocotor voltage.
}

yfower plasts D-13+VII are equipped with d.c. 110 v or 220 v

?hich voltage generator. The generator has two ipdependent

H
%nrnature circuits, connected with their respective comnutators.

é

|

The anode generator is a two-commutator direst current \

|

1

:rhe voltage on. the comautators i the sanme. ‘
The commutators are connected in series. Thus, it is

possible for the geperator to supply the lood bdoth with one

i . .

?ommut&tor voltage and with two-somzutator voltege i.e. with

‘the aggregate voltage of the two commutators.

The grid-filament ggnerécon.is"a D.C. bhigh-aod low ~

‘

et ARSI

50X1-HUM
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voltage generator with independont windings of the armature
and of the commutator both of low and of high voltage.
‘Excitation elrcuits of the grid-filazeot and of the anode
‘geperatom are supplied with the low voltage of the grid-fila-
cent generator. The apode and grid generators allow inter—
rittent load operation provided there is protection of the
high voltage circults of the armature with sppropriate stop-
piog condenserse. ‘ '

The powsr plants D-13-VII allow normal operation at
considsrable fluctuations of the supply aaibs voltage without
regulatios of rotation sbced. They are equipped with auto- ‘
satic stafters for automatic rexote control or manual start-
ing and stopping. ‘

The grid-filacent geperator jow voltage is adjusted by
renns of an automatic regulatoT,

the pomer plants are of watertight design. All machines
have moisture;reaisting ipsulation. The power plants have
ball besrings No, 207. They are algso provided with self-

veotilatioo, i.e. they are cooled by means of two ventilators
set 03 the two ends of tke shaft,

The power plant ipspection covers placed opposite the
soode and grid-filament generator high voltage comzutators
have blocking systens, which switch off the geperators’ .
_excitaticn when apy one of the covers is opened. To protect
the séneratora' exoitafion windings agalost overvoltage in

case of excitation circults breaka&g..ypesa windiogs have

50X1-HUM
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protective resistoras, type 1 (25 ohug).

4
i The power plants D-13-VII sre tcunted on shock-absorbers,

which enable the power plant to work in a horizontal position,
!
wheo ipclined to 45 dogrees, and whesn suspcnded.

The power plants have radio interference filters, to

s

#educe radio interfersnce that ariseg duriag operation.

Overall and erecting dimensions of the power plant are

i

iven in fig. 1. )
% The power plant has -clockwise rotation (looking from

;he motor side).

The component schedule of the power plant set is siven in

Table 4, the ratings, io Tabdle 2.

it

PABLE 1
Component Schedule of the Power Plant Set

Weight uan ti-
i Iten Aane Type ?kg) _ %y per
set__ '
M 1 F % 4 5 :
1. Power plaant D-13-¥IT 1350.0 1 ;
|
2 Anode generator excitationo P-45-5 2,0 1 '
rheoostat .
3 Grid~filament generator P-45-5 3.0
excitation rhsostat
4  'Case with spare parts - 10.0 1
and tools. )
5 Description and operating - - 1
- instructions )
6 Redio interference filter “ - 1

50X1-HU

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3

M




e e

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3

.

; -8 .
1 2 3 4 5
7 Automatic starter with stert- EP-1 - 1
: 1og knod
8 Starter - degcriptiou and - - 1
i cperating instructions
9 Actoratic voltoge regulatmr YH-141 - 1
i
1? Regulator rheostat - - 1
41 Regulator - description and - - 1
! 1natructionu
i
]
H
i
! TABLE 2
? Ratings of Power Plant Yachioes for Long Duty
i Strength
i lachine Type  Current Pg;‘f’.,’ V‘zig“s" ot RPN
] ¥ current
. . (A
{ .
fIQCt:O- DM-13~-¥II d.c. 2.2 110/220 25/13 3,200
oter . ;
¢ s . !
; .
hncde DA~13-VII d.¢ce 0.9 750x2 0.6/0.6 -
generator
Grid- DCH-13-VII d.e. 0.9 600 0,15
filouens 0.336 21 16 -
gcneruzcr
f i -—

{

e

HOTES 1

" 1. Two values of voltage for electromotor means thab the

rotors are produced, in compliance with the order. for one of

the two given voltage values. According to the two voltase
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4

falues there are given two values of the strength of current.

g 2, Figure "2", which stands for the anocde generator
¥Yoltage, indicates that the gererator kas two comnutators, the
voltage denoted by the f;gure before "2" stands for the output
ioltage.

; The cornuntators are conasected in series.

‘E 3. Two figures for the anode generator strength of current
dean that both cormzutators' output currenst is 0.6 A.

g 4, Double values of power, voltage aad chrent strength
féf the grid-filament generator isdicate that the generator hLas
§wo iadgpendent arnstyre circuits and two commutators, which
iroduce differest currents at differect voltages.

5. The grid-filscent gemerator rated current of 16 4 ia

‘ihe losd current, it does not include the currents used for the ;
élnerators and automatic regulator excitation,

; « The power plant allows .long duty within the ratings at
éu acbient temperature of ¢40°c. At hicher tezperatures osly

i
slort tiue operation is permzitted.

H
i

i The d.c. olectromotors allow operatioa at considerabdle
%ariations of the voltage frow the rated value.

§ Duration of the pyver plant operation at various varia-

;xons of voltage and the pernissible ranges of variations from

%he rated value are given in Table (3 see page € ).

% The generatofs render it possible to obtain the rated pur-
?ormunce withio the indicated ranges of the mains voltage -

I
variations.

J i e ke b

50X1-HUM
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7 The winding data of the pewer plunt machines aro siven
‘i Apperdix 1.

The cconoection diapran of the machisces is given in Fig.c.
The systen envisages blockiog only of the power plact

‘eovers providiag access to the high voltage coxzutatoras. s

blocking clircuits are directly connected to the excitabion |
cirevits by means of cross-cecbers oo the power plant tercinul
panel. The filter cover ilcckias is included in the comzon
blocking circuit. Counection of the excitation scd blockiag
;circuits is effected after the filter through cross-cenbers

co the putput tercipals.

To include the traasxitter dlockiog circuitg in the
cezioz blocking system it is necessery to consect ther in
ceries with appfopriate aggregate bloqking circuits, instead
of the cross-zcabsrs, which io this case, are not set up.

The voltage drop ip the excitation circuits (in juce-

tico vires and in retaining contscts) should not exceed 1 V.

TABLE 3

_kalns voltsge (volt)

for 110 v electrozotors for 220 v electromotors  Operation
" - duration
from to fron to __
95 105 175 205 4 bour
105 132 205 258 uplimited
132 15% 258 200 4 hour
154 470 300 320 20 zinutes
- . "44""“"\
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II. DESCRIPTION

o om o a R agd Bbe

i Birect current E}eCCrouoror

The motor, type DM-13-VII, is & shuot-excited direct
;ufrent rotor. Starting of the motor is effected through tke
gutonatic starter, type KP-1.

1

} The motor has no speed regulation.

Anode Generator

i The anode generator, type DA-13-VII, is a two-cornutator
’ﬁlbh voltage direct current gecerator. Two windings connected
[to the respective comzutators are placed 1nto the slots. The
%olcsga taken from each corzutator equsls 7>0 Ve

The lower winding placed oo the slot bottors is brought
,to the cozmutetor which is oo the grid-filamesnt generator sids

(‘n the diagram in Pig. 2 it is designated by “II"). ‘This

aruature circuit 1s brought to the terminals +1p and ‘ﬂg

; the rated continuous loed current of the circuit is equal to

tu.SA.

The upper windin. is bronbhf to the cocnmutator ob the re=
tor side (the motor is designated in the diagrac io Fig., 2 vy
xibure nqn) Tersinsls + AT and =1 correspond to this cir-
‘cuit. The rated contioous losd curreot of the c;rcuic is egual
?to O.64.

! f . Both circuits are conpected in series, as c3ab be seen

Iodcpedd=
from the dlagram. The generator 1is compound ~ excited. Indep

tor
‘ent excitation 1s supplicd from.the grid-filanent genersto
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low voltage of 21 v. The compound winding limits the maznitude
of the voltage variatioo at the loed-shed witbin 7% of the
rated voltsge value. )

Io rractice, the spnrkless commutation of the machine is
provided by the auxiliary poles., To reduce radio interference,
caused by the generator operation,the auziliary pole and coc=
pound winding colle are divided into two groups, each con-
nected to one of the srmature circuits.

‘ The generator voltage is sdjusted with the rheostat
fF~45—5, connected into the independent excitation circuit.

The generator has two edditiooal tercinals, marked with
the letters "C" to dry the seneratof at short circuit condi-
tions without exciting the poles. is is seer from the diagrar,
closing cf these tercingls by neans of a crogs~cexbsr cakes
it possidble to short the arcature winding and auxiliary poles!

i cireuls,without conmecting into the short circuit, the
éconpound winding of the maia poles.

i

{ Crid-Filacent Generator

: } The grid-filacent geoerator, type DCH-13-VII is a d.c.
é two-cououtator generator., Two windinga coopected to thair
grespective conrutators are ecbedded into the slots of the

E ermature. The lower low-voltage winding is connected to the

j conmutator oo ‘the ball bearing shield side. It is brought -to

i the terzioals +7y and =@ their output voltage being 21 V

é at the load current of 16 A. The upper winding is conmnected

to the commutator on the anode generator side. It is brought

50X1-HUM
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s P

;to the torzinala +f; and -f; whose output voltage is 600 v
}c the losd current of 0.15 A.

% The generator is cozpound-excited, Shunt exsitation is
;upplied from 2% v low voltage. Apart from shunt-excitaticno
;hare is a magnetisation winding coonected in series with

?he motor srmature circult and supplied wmith the aotor curreot.
-it i3 placcd oo the gensrator poles.

! The low voltege of the gepsrator is adjusted apd
Laiutalned stable, regardless of the load and rotation spedd,
by reans of the automatic voltage regulator. Owing to the
pcnnﬂo ragnetic systez, the high voltsge is adjusted slﬂul-
%aneously with the low voltage.

;

If the automatic regulator gets out of order tke generat-
£

or voltage is to be regulated by band.

Autocatic Voltage Regulator

it £ AL W

: The automatlic voltage regulator is designed for autouat-
1c adjustzent of the grid-filament generator low voltage. It
provid;s stability of the low voltage accurate to 2% from the
‘average voltage vilue, regardless of ths load and rotat;on
specd.

% Tke prlnciple of the rebulator operation and rules for
Bts use are given in a speclal descriptioo, which is
»;upplied together with the regulator by the napufacturers

The regulator dimeosions are given in fig. 3.

50X1-HUM
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Rheostats

Rheostats, type P-45-5, inserted in the 1ndepandc;t
excitation circult of the anodo generator and in the shiat
excitation circuit of the grid-filarment generator are desipgned
for manual adjustzent of genmerator voltage.

fbis is the only way of adjusting the snode generator
volﬁage.

For the grid-filsment generator the rhsostat sdjustuent
i3 a moke-shift one (i ¢ase of sutomatic regulator failure).

: Connection diagrams of the rheostat are showan in Fig.de

Dizensions of the rheostats are shown in Fig. 5.

Ia both cases the clock-wise turning of the rheostat hand-
wheel (from tho commutator pasel side) corresponds to tho

iascrease of the geperator voltage.

Autoratic Starter for D.C. Electronotor

The automatic starter for the d.c. motor, type KP-1, is
|
! Jesigaed for autormatic distance control or manual stsrting
;and stopping of the power plant.

Besides, the starter automaticully cuts off the power

"plant when the supplj EAina voltage drops tooilow. and also
?1n_csse of an'impermissiblE increase of the motor currest.

: Ratings of the starter, its operational §rin¢iple and
rules for use are given in a special description, supplied by

. the zapufacturer together with the starter.

Radio Interference Filter

The filter equipment of the power plant is employed t°v

50X1-HUM
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reduce radio interference, caused by the operation of the

3

power plant machine. The filter reduces the interfereace to a
Jevel, which permits reception during the operation of the

P

!power plant. ‘
i 411 the units of the filter are nbunted on a couzon base,
fastennd on the machine body, and have g comzon cover. All the
lead‘au: wires of the power plant pass directly to the filter
box. Radio-interfereace protection is carried out up to the
$utside terninalé. It is effected througb‘series conpection of
%hokes into the circuits and through earthing of the coscductors
i'mcugh condensers. Soze low-voltage circuits are protected
by r.eans of condeasers ocly.

The coonection diagraz of the _porer plapt D=-13-VII filter
is given in Fig. 2.

Sh e

The filter is protccted by a waterproof cover. The cover

h s petaiolng contactsy whes 'be cover is rezoved, the genera-

i

For excitation circuits are b“oken.
% To protect the nachines from short-circuit the high vol-
tJbe circuits of the ancde A#d grid-filanent generators (direct=-
ly after the lead-ou* of the ‘sonductor from the machice to the
filter) have 0.6A. sBafety fuses for the anode circuits sod up

éo 0.25 A fuses for the grid genegator circuits,

% The fuses are set in the filler box.

H

: Tools Casé
% A case with tools for dissssemdling and assexdbling, apd

éibh spare parts for the power plant and the apparatus (ball

50X1-HUM
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peariongs, brusbhes, brysh-boldars. brush~rockers) is attached
to the power plant.

III. OPSRATING INSTRUCTIONS

Yountiog

i Wnile mounting it is necsgsary to provide the supply of
§ooling air in guch a way that the hoated exbaust sir does not
Véix with the suction air.

% The inlet and outlel ventilator holes are protected with

érates. ¥hile mounting see that no dust, foreign bodies or

éolsture get into the machine.

; Access to the inspaction covers should be providéd 80 as
?o facilitate the inspection of the brush cechsniem and the
éomnutatora.

; For mounting the autozatic voltage regulator choose &
flace that is protected from dust. At the same time the place

éhould ensure good cooling of the regulator.
i

i Switching-0n
The switching-on disgran of the machise snd of the ap-

i
paratus of tho power plant D-13-VII is gives io Fig.6.
% Switching-on of the protective resistors and of the stop-
piog condensers is not ghown ip the dlagrsz.

The system provides mormal operation of the grid-filameot
éenerator with the automatic voltame regulator, whose carbon

Tesistor is connected in series with the shunt excitation
¥

50X1-HUM
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circumat.

Rheostat P-85-5 is coonected into the gnode geserator iu-

t dependeat excitation circuit.

e e et o e .

In case of regulator failure a rheostat is also cozaect:d

{into skunt excitation circuit of the grid-filament generator.
lNot.any when operating with the voltage regulator, tkhis rheo-
Estat should be shunted. Howover, despite the shuoting-of the
:rheostst, whep the regulntor orerates, the rheostat hasdwheel
should te io tho position corresponding to the fully
switched-on resistor.

In case of the autoratic voltage regulator failure and

}of tﬁe pecessity to operate with the grid-filamen¥ gecerator
i

irheostet the ewltching-on differs froa that shovwn inp Fig. €
10 that the regulator 1s discopnected fror the rheostat and

xron the terzinal penel, apd the cross-member betwecen tha

xheostac terciaals is remov;d.

i it is possible to resort to operatios with the rheostat

z*ithouc the automatic voltage regulator being cut out. For

%chis. it is pocessary to remove the cross-member betwees the
( ;heoatat tercinals and to shunt tbe cardon resistor of the
;eshlator with a er rogs-mezber between the correspending
regulator tercinals.

Prelininarily check the positicn of the rheostat band-

Fheel. since at the moment of unshunticg the rheostat resis~
tot should be cut in fully.

The motor must be protecied with fuses. The fuses should ...

pouriras

50X1-HUM

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3




Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3

50X1-HUM

- 1% -

i

%150 be set in all load eircuits to eosure a reliable opening
%r the generators ipo case of over-load or shert-cicuit. The
fuses should be lnoserted as pear the power plant as possedle.
?o apparatus should be connected into the circult between the
iuses and the machines. The fuses in the generator high-voltage
?irouits are installed in the filter bbx. but they protect the
%achine fron short-—circuits only,

Knife-switches to cut tn or out the load should be inser—
ted in all load cicuits,

Sterting, Adjustnent. Stopping.

Aot o i 03 B

Power plants allow storting with the grid-filacent

geoerator low voltage load switched oo,

v

!

stould be tursed counter—clockwise to 1ts extrere position.

Before starting, the anode gemerator rheostat handwbeel
é In operation without the volpege regulator the rheostat
inndwhcol of the grid-filamont generator should be turned
ccunter-clockwise bofore storting, i.0. it ahould be set into’
fhe positioo of the fully switched-om resister,

Starting of the power plant is effected by reans of start-
iog of the motor with the automatic starter.
i The grid-filsment gonerator voltage is set and adjusted
iutomatlcally.

g The brush of the voltage regulator series rheostat, wheo
i

the regulator is tuned should be set into the pozition, in

H

vhich the voltage kept up by the regulator is equal to the

rated low voltage of tho grid-filazent genarator and in

50X1-HUM
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A Mo,

oyt

furthes operation thip position of the brush is pever changéd.
he position 43 corrected only in case of tuning derangement.

The anode generator voltage 1s set and adjusted with the
heo.,tat.

et g by e

In operatiqo without the sutozatic voltage regulator the

gridéfila:cnﬁ geserator voltage 1s also set and adjusted with

tha rhooatats
é Stopping of tbo pewer plont is effected by means of

@toppins the moter (by switching off from the supply wainsg ).
i

forbidden to operate with the covers open since tkis

The pover plant rust operate with its covers shut. It is

interferes with the ventilation of the machine.

§ A1} covers and inspection ports are punbered. The covers

sbould be set ip thelir places.
t
IVe MAINTENANCE

i
i
; In uperation it is necessary to obscrve the followizg
fules;

% .Chesk the posirlon of tho foternal .connacting wiring; it
é4at not touch the armzaturc. There schould be no contast helvweco
?%J«ceut bigh-voltage commutator brush copductors either.

% See that the machine is always clean. If much dus® hag
ieen found in the machime, the powsr plant should be bdblowa
fhrough. Take special care of the retaloiog contacts, clesn

thez regularly.

50X1-HUM
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Cezmutator

After erery 80-100 hours of operation examipe the rachiaz
tozautators ard wipe them with clean rogs slightly wetted in
benzine.

Tha rachine coxzutators are grooved.

Therefore while examicing the com:uﬁators check tﬁ}oushly

for sccuculated carbon and metal dust in the splipes between

the segreots snd for barbds on the seguent edges, since these
n&y cause a short-circuit of toe two ad*auenc gegmcnts (result~
1nL in s short—circult in the srmature winding and in

yossible geoerator failure).

i Dirty splipes are to be cleaned with a sharp wooden sticke
i If scale is detected on the corzutater, it skould de
Ll‘sned with slight pressure at idle rusniag witk numice—ston‘
;r zith fine glass paper wrapped round a block. It is forbiddes
io press the paper to the cozzutator with the fiogers.

1t 1s also forbidden to gripd the commutator with enery

h

pa“er. Do pot forget to reduce to zero the. voltage cn the hic
T

woltage corcutators by switching off the excitution clrcui

i

before grinding. .
& o

Recezber, that even with the excitatioa switchted-ofZ,tne

wvcltage oo tha high voltage coxzutators reaches 100 Ve

é It is pot necessary %o grind the commutator i1f thero is

h
no scale oo it. Teke care pot %o plstake the film of varpls.
& gh-bro- lour
on the commutator for acale. This film of reddish-brown €0
r
With a violet bhue is not to be renoved frem the conzutato
1

‘surface. :

y e
ki . g IO
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After grindiog check if there is dust or barba in the
jplinea‘ Remove the dust by wiping it off or by blowing it out
;f the machine (do not blow the dust into the machine).

j In case of considerable scale or of re-scaling, ficd out
;ud rexzove the cauge of comnutator sparkiog and scaling.

% Small bead-wise sparking that does oot deposit scale ¢p
;he cormutator is percissible, )

; " To watch asparking duricg operation ooe should open the
éover of the corresponding imspection porte To costrol the
éperation of brushes of the high voltage cozzutators under lecad
iith the cover opsn, it is n>cessary to close the dlocking
¢ircutt, which wag brokea by rcmoving the cover, by shunting
#bc circuit with a cross-menber oa the pcwer plant tercioals.

CruticnsRererber that the cocmutator is uoder high voltage.

ipcre[ore by no means touch the brush cechsnisz, the brushes,

Qg 80y other parts ipside tho cachine for this is fatal, Brush

?Parkiﬂs. followed by scaliog all over the conzutator, is
Lsu&lly a result of bad griocding-io of brushes, of light
bressure‘of the brush-holder sprisg, of dirty commutator or ol
;Lfixed brusgh-rocker. If scale is detected only uoder ong brush,
;t Leans, that elther the brush got slackened in the clzup or
%he brush got Jarced. .

% Sporadic scaling, appearing with tire, at upstable
?peratico of brushes accompanied by moise and sparkiag reans
kbat there 1s insulation protrusion. It may sppear only after
?°°8 operation, as the machines are produced with groovad

cornutators.

§

i s Y
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To do.away ?1t§rigfrklns' in this cese, 1t is pecesssry
to teke out the mica between the segments to the depth of
sbout 1 cn by means of a special saw. Pirst, take the armature
out -of the machine,groove the comzutator end thes take out the
rica. After that, cleas avay the barbs froz the segrent edzes
with a fine file, place bdack the arpature and grind 1o the
cczmutator while runnicg and with the brughes lifted.

5 ' puroing out of a aucber of sdjacest seguents is iodicative
jof the commutator Jjagging, which can be done away with by
turoing the cozmutator on the lathe. Wo*cver. the turping of
the commutator oo the lathe is to be resorted to as rarely as
possible, only in case of real necessity.

Regular re-ccallng of indlvidual segzents ceans that the
brush»rocker has shifted froz the nofnal positioa, shbown by
xed carkings. The brugb-rocker stoppinb bolts should be well
tightened. i

Spot-like scaliog of sevo*nl adgacent s;snents on the -
ﬁomzutator iodicates that there is a breek is the arzature
section or a short ofrdult 1o the arcature wisdiog. In the
latter case there is local heationg of the armature. To check
1ift the brusnes of .the uomoving pachine, coanect two com-
yutator segments, placed at a distapce of one polar pitch,
set the current (10-20% of the rating) and measure the voltage
becween two adjasceat segments along the coxzutator arce A
voltage increase will show the bresk of the section, a drop
pf voltage betwoen the ipdividusl paive nf seguents 83

H
conpured with the rest of the segment patre will ipdicate a
i |

50X1-HUM

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-3



-

Declassified in Part - Sanitized Copy Approved for Release 2011/12/07 : CIA-RDP80T00246A029700720001-

50X1-HUM

<49 -

short-circuit.

Bafore checking,tharoughiy clear the commutater, circe
dirt botween the segments xmay be the cause of the short-
cirsuit,

Brush Xechanism

kfter every 80~100 bours of operation it isg necessary
to check the cordition of the brushes end the fastening of
the brugh-rocker. Worn-out brushes should be replaced witha
pew ongs of the same type. If the type . of the brushes is
changed the manufacturer does pot . .sntee trouble-free
bperation of the powsr plant, The typos of brushes used are
given io the machine winding data appended to this descrip-
[ tiom.
; The pewly mounted brush should be ground ip to the cormu-
~Sator with.fipe glass paper, with the glass sidc of the paper
.to the brush and with the other brushes lifted.

The brush is ground in by ruoning the glass psper uader
, thz brush ip the rotation direction. Be sure that the glass
. paper fita close gto the commutator as ie shown in Fig. 7s.
‘Fig_ 7b shows the wrong way of brush grinding.
: After grindipg clean away the dust, lower the bruskes
acd let the machine run idle for some tine. (Fige. 72. and b.)

Bearinga
Regularly exarmine the operation of the bearings aurally

by epplying the ear to the rod resting on the outside of the
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?

?earlnga. Theeziog, knockin; and inpacts as well as heating of

the besring with a cold bearing shield,are symptozs of trouble

gnd mean that the bearing should be replaced.

% Once or twice a year change the lubricant in the bearlog.

Refore doing so, remove the old lubricant by tﬁ%ough}y wash-

ing the bearing 1a several changes of benzine, then i1l 1/2

or 4/3 of the bearing cavity with consistect lubricant, type

1 - 13; snd closoe the tearisg wmith tie washed covers. ]
It 15 necessary to strictly comply with all the require~

zo3ts concerning the cleanlipess of the bearings, and the

lubricact and its contalners.

Ingulation

Regularly check the insulation resistance wher the
=achine is operated in a damp room snd dry the power plant if
nacessary.(A megger is the best means for checking inpulation
resistance). ) _

<$ry the power plant by alleeans before starting if after
a long period of inactiob, when it hos been kept in an
inappropriate place.

Isgulation iesistance of windiags with regard to the
body must oot be less thane ) _

- 4.5 megobm- for high veltege windings of the generator

' DA.

- 1.0 megohm for high voltage windings of the geserator

DCH.

- 1.0 megohm for the rest of the windings and apparstusy

50X1-HUM
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To dpy the power plant the motor is started.
The terminals C; and C, ot the anode gemerator, with

gxcitation switched~off, are closed with a crogs-member tuirougk

0.6A« fuse (to short the terminals oﬂI and «flp is for-

e

hidden) and the geoerator is dried in the short~circuit.condi-
tions with nop~excited poles.
% The high voltage windings of the grid-filameant generator
§xe also dried in the short-ocurcult conditions with the exci-
ia ion a*itched—off. The terminals *90 acd -fig are crosa-mem~
ée red. i
i Before getting the cross-members, check if the brush-
;ﬂckers oo the grid anode geperator comrutators sre set and
; xed in the right way (see the varkiogs).

The low-voltage circuit of the grid-filament geperator
erates without load when the load circuit is opened.

Power plants operate in the above conditions 2-3 hours;

i et g e o
oy

8fter which the insulation resistance is checked. 1t measure- -
lents show aatisfactory reaults. pass to pormel power plant
operation.

é ‘Do not forsot to remove the cross-member between
tgrainals C4 and C,» check it before switching co excitation.
: If the prelinipary chock-up shows that. the motor insula~
;iou resistance is so low that the connection of tha motor
into the rains is izpossidle, it is necesasry first to 4ry
éhe inoperative power plant by & flow of heated air (the
iemperature ghould be pot above 80°C)e

nnd o,
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¢ Pauvltes

Hore are the faults tkhe mschine develope most freguantly.

Overheating of the machines msy bs caused by overleading.
Overloading of the machines cr prolonged operation under the
rated conditions, at an amblent temperature above that
:meptioned in tho potes to Teble 2, or long operation wiyh the
covers opes iz forbiddea. A
j Overhssting of the comnutator may be caused by dirt oo
;the cozzutator, by its Tovgh surface, by excessive pressure
)of che‘brush springs oz the brugkes or by coosiderable spark-
;as. A dirty commutator should be washed with benzine, a )
?oush.co:;utator should be ground in with fine glass paper or .
&1th pumnice-stone. -
% Pressure oo the_brushes is to be asbout 150gr per brush.
E Causos &0d recedies for sporkiog are given above.
% The filarent generator voltage fluctuations may be caused
?y poor contscts in tke excitatfon circult, by a dirty coz~
;utator or by derangerzent of the regulator tuning, which ‘
acmanda an incressed dazping. In the latter case, when the f/‘
load v;cillatos, the filament geperator voktage does pot !
}eco:e stabilized at onoce but only after some swings.
oo Poor exaltation of the grid-filsment generator may be
;aused by a dirty comzutator. This fault is removed by grisd-
ins of the cozzutatoer, if cleaning with a rag wetted ip bea~
;ine does pot help. If the geaerator doss got get excited
ﬁnder load, gwitch off tke load and excite.it. For this
éurpose the system has special xaife-awitchony

B
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E If io operation with the rhecstat (after switching off
3and re-switching on of excitation) the grid-filament gessrater
hoes oot got excited, it 15 oecessary to turn the rhecstet
=usnuv. heel clockwise, sradqally switchiog off the rhecstat re-
sistcr to a position is which excitation begins. Theo ss the
yoltuge increases, graduslly switch on the rkecstat so as to
;et the reted voitage, - ‘

i
i

caused by poor c¢ootact im the motor excitaticn circult.

The d.c. moter current fluctuaticns at a stable load, arc

j Ucstable operation of the d.c. motor, great rushes of the
curreat at zmall changes of the load signify a wroog positien
h .

bf the motor brusk-rodker, which should be set by the markings

en the body end on the brush-rocker riog.

Rules for Filter Use

% There is no necessity %o frequently exazine the filter in
;peracion. It i3 quite epough to check the reliability of con-
}acts once & rmoathe. ' ’

i ‘After & long inaction pericd, especially if the power
blant vas stored in & damp place, it is necessary to check the
insu‘aciou resistance of all circults of the filter. Before
dolng s0 disconnect the filter from the power plant.

The insulatioo resistance of all circults of the f£ile
should not be less than 10 megohua.

Regularly chock the reliability of the gerthing. If the
fuses are blown out, exanime the exterpal circuit, and, if
ihore are oo defects 1o it, replace the fuse by a spsre one.

{ B
R

i

.-
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‘ Io ocese of re-blowlng of the fuse, check for a short—
ﬁircuis io the filter, and also check the condensers of the
;ircuit where fuses are blown,

; Coaldenser break-dows will result io a8 decresse of the in-
}ulation<resistancs of the circuit. Replace the breken downp
;ondenser. If it is impossible to replace the condepser =zod
;ne ig faced with the pecessity of cootiouing the power plast
;peration, disconpect that defective filter circuit and con-
Lect by a cross-mexzber the corresposdicg end of the machioe

ic:i~out wire to the terminal on the panel.

2oue cche Voltape Rezulator and Autor.atic Starter

E . Operscicg rules for the automatic voltage regulator and
;tarter are giveo ia the imstructions attached. to then. Acoug
}be pmost frequent troubles of the automatic voltage regulstor
?ention should be cade of the cuses when the voltage caintaioed
by the regulator is off the rated machize voitage.

This means that the positioo of the series rheostat brush

ig wroog. This trouble 1is rexoved by sdjusting the Theostat.

V. DISASSEMBLY AND -ASSEMBLY

Brugh-Rocker Turoiog.

The comzuntator brush-rockers sre fitted on the rings {1)
(Fig. 8), whose outer surfaces press sgalost the body.

To prevent the rings frem bevelling they have scret=
éuides. which are placed along the body circucterence and

iitted into the ripg recesses. Thd screws are deskgned: for -

50X1-HUM
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gulding ooly, not for fastoning, The rinogs are stopped by dpread-
ing ioto the body. For this purpose the rings have slits, which
are agalnst one of the inspection ports,

Ia this plece & ring has a taper countersunk bore envered
by a cobic pin, If the pin is tighteoed with a put, tho latter
cotering the bore, will press the ring egalost the body.

To turn the brush-rocker it is necessary to unscrew ‘and
release the out by tappinog on the pin, %o lower 1t %o a certals
extent. After turning brush-rocker the put should be tighteoed

up agsin.

Ball 3caring Lubricaticn

To open a ball beariog it is neccssary to usscrew bolts 8,
to take off the screw csp 2, end after unlockipg the stop, to
Joscrew with a special spanpor nut 3, whick fastens the venti-
lator on the splioe.

Take off the ventilator by ceaps of a special device coo—
‘sisting of studs, a clamp aod a non loosable clamp screw the
¢od has throeded holes to drive in the studs. The studs are
clacped. Driving 1o the mop~-loosable élamp serew into the clamp,
thrust agaisst the shaft esnd, remove ths ventilator. To thrust
tze screw agalnst the ghaft end there is & special washer io
the tools case in order not to derange the shaft cené;ing slot.

Haviog takén off the veantilator, remove the s>line. Remove
the front stuffing box cover (4) of the bearing, for this~
uoscrew sad take out the three bolts (5), fastening the cover,

also unscrew the put of the atud, placed into.the fourth tole

50X1-HUM
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ip the stuffing box eover.
I1f, durisg washing, there sro detected any defuects 1z the

balls, the dall besriogs should be replaced.

Ball Bearinz Replaceccnt

To replace & ball bearing it 1s necessary to take off the
besriog shield firsbe

To remove any of the éhields. preliuinarily take off, as
ras meotioned sbove, the scrow cap, the ventilator aod the
fropt stuffing box, then undo the three bolts (10), fastesing
the shield.Put a couplo of these bolts into the threaded
sockets around the horliontal diazeter of the ghield. The body
bas no holes opposite these sockets. Therefore, when driven
in%o the gockets tha dolts will be thrust agsinst the bedy und
ty turther driviog in they will push of f the shield from i's
locik.

After that it ig possible to rezove the bvearing. Por vhis
purpose ope should unscrew the out (6) fastening the ball teor-
ipg oo the shafty first tap out the stopping washer (7), which
ia flanged ipto the nut groove, thes take-off the bearing by
peans of a speclal device used to remove the ventilator.

The atﬁds should be driven inte the slote of the bolts

- (5), which fasten the outside stuffing hox cover %0 the ipsida
_’ obe, take the studs with the olamp epd, &"kvipg in pon-lcosable
2 clapp screw into the clasp (thrust against the sbaft end by

means of a speclal washer), remove the bearing.

50X1-HUM
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Removal of Armature Froz Sody

To recove the arwature lift the brushes on all coczmutators.
irap the corzutators in pasteboard and tie them up with a
string. Discoonect the conductors leading to the brush holders.

Turn, as was sald above, the brush-rocker rings to a
suitable position and, having loosesed the bolts (9), fastenin:;
the bruskrockera to the rings recove thex together with the
brush holders. The rings, which carry the bfush~rockera. are
oot reroved, ‘

Recove both bearing shields, as was sald adove.

The ventilators end the outside stuffing box eowversa are
renoved tegether with the shields. Then it ig possible to
renove the arcatures -

. ¥hile doinz so, be careful not to damesge the comzutalor

surfuce,

Assezdliog
The assembling of the power plant proceeds 1o reverse
order.
The arzature is set in from the gare side that it was
reroved from.
The brushes should be fitted carefully, witbout bevelling.
Viod that it is forbidden to use saything but a wooden or a

"sledge harCer (the latter through a woodeo plece) to fit the

brushes ioto their placaes.
The beariog shields, stulfing boxes, ventilators, brush-

rockers snd all other par$a ard puf icoto toelr respective

50X1-HUM
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places.

The brush-rockers beling counted, theif fiﬁéﬂuﬁiﬁ”PPSPedn
back, st and fixed lnrthéif norzal positi&&s accordiog to the
Lsreisgs.

All fasteniog parts ghould be fully tighteped.

After assexbdling, check the arnature free rotation by hand.
It turne easily, if the power plaot has teen asserbled i the
right way.

After the essexbling and the check-—up conoect the discoan-
sected conductora, seeing that the contacts are good.

The brushes ars put into the brush holders only after the
corpletion of the power plant assecbling. Then griod in the

trushes.

8¢toracge

Long inactisity in s damp place with suddep tezperature .
changes is especially harmful for the cachine insulation.

Power plents must be kept in a dry aired place, where the
temperature should not be lower then +5C.

In case of lobg storage the machines should be coaserved.

The commutators should be wrapped up in o1l psper. The
trushes should be lifted and taken out of the boxes.

Unpainted and non-current-carrying units of the machioe

ahould be greased.
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Appendix 1

POVER PLANT D~13-VIX MACRINES WINDING DATA

Eotor

Anode gensrator

Grid-filszent

fire, type

ype generator__

D13-VI1 DA-13-V1I DCE-13-VII

71 2 3 4

:Powar, T 2.2 0.9 06336 0.09

Toltage, ¥ 110 1220 750z2 21 600

étrength of 25 13 0.6 16 G.15

gurreas, &

BPY 3200

fiod of

¢urrent & i e ¢t

é Aira ature

Bucber of 33 33 33

f8lota

Iype of winding v . v e

Eucber of 4/ /f 2 4 1

%indinge i

Slot pitch 1-9 /// 1-9 1-9

N [l -

Lasella pitch 14 - % L 1- 8}. 1-50 1-83

Furber of 3 5 3 5

gections in

& coil 1

flusber of turas 2 & 15 1 15

;1o a section P

; /0 1370 W B0 [0
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: 3 2 3 %
' Mazeter, £ 1.082  4.08 0.0 1.56 2 0,47
: Par Pex
Areaturc re- 0.21 0.8 40722 c.on 470
sistance, obxm .
Copper wolph%, 4865 0.9 .2 G2
kg C

Folo sloorancd, 5 1.5 “eh
Fole wiadlag Sart Indepsp~- Sexriss

dent
Suuber of coils & & &
Jumber of turna 2500 32330 200 250 2.0 2.5 %D
in & coil

g 155 082 1
ENPR I Ge55 k.2 0035 0.7
,
Auxiliary Poles
2 P o "‘"“\ P
Muehan 6? nol 4 &
Humber of colls
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L 2 3 5
Kucber of 32 & €00 Bo
turpg io s
coll .
viire, type bR I G-I
Diaceter, oo 2.33 1.95 (a2}

Coil 0.023 0.075 19
raesistence,
_ohzs
:C:fv;pcz- weight Teh TR T 0.%6 oy
per rachizne,
=8

- Cormutstor

8 b 3 3
moe of fEAS-4 @2 Ted T2
trushes ' : ‘
Qrush glize, &8x9 6x3 ) &x93 6x5
=3
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WER ALANT MAZHINE AND ATRARATIS

SWITEHING -0 DiASRAM.
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